We investigated the effects of aminoguanidine (AG) on ]/-cell functions in an insulin secreting cell line (INS-l (NOS) activity. The effects which were obtained after one week of high glucose exposure may supplement AGE-associated effects seen after chronically elevated glucose.
INTRODUCTION
Aminoguanidine (AG) is a nucleophilic hydrazine compound which potently inhibits AGE formation. [1, 2] Beneficial effects of AG on diabetic complications have been reported in vivo and in vitro 2 and are associated with inhibitory effects on AGE formation. I3, 4] were time dependent, since they were not grown in monolayer cultures as described observed after 1 but only after 6 weeks of expo-previously [12] in RPMI-1640 medium containsure to high glucose and AG. This time depending 11 mM glucose supplemented with 10 mM ence is in accord with previous short term HEPES, 10% heat-inactivated fetal calf serum, studies in which exposure to AG leads to no 2mM L-glutamine, I mM sodium pyruvate, effect [6] or inhibition [7] of insulin secretion.
50 btM fl-mercaptoethanol, 100 IU/ml penicillin AG has also been reported to exert effects and 100btg/ml streptomycin at 37C in a hurelated to the inhibition of nitric 
Preproinsulin mRNA
Triplicate wells of cells in each group were harvested by trypsinization and total RNA was prepared as described by Chomczynski et al. [17] The quantitative analysis of preproinsulin mRNA was achieved by a solution hybridization assay using a RNA probe radiolabeled with 3SS-UTP. [18] sulphanilamide and 25% concentrated HBPO4.
The reaction was carried out at 60C for I min.
Nitrite concentrations were measured as the absorbance at 546 nm in a spectrophotometer. [19] Insulin Assay Insulin was measured by RIA using rat insulin as standard, monoiodinated porcine insulin as tracer and antibody raised in our laboratory against porcine insulin. Antibody-bound insulin was separated from free insulin using Dextran T70-coated charcoal. 21 (Fig. 1) . However, AG failed to revive an insulin response to acute stimulation with 27mM glucose, seen after culture at 3.3mM glucose. (Fig. 3) . FIGURE 2 Insulin mRNA content in INS-1 cells after week's culture with or without AG. Cells in each group were harvested and total RNA was prepared as described. [17] The quantitative analysis of preproinsulin mRNA was achieved by a solution hybridization assay using a RNA probe radiolabeled with 35S-UTP. Mean+SEM of three experiments. *P < 0.05 vs. AG (-) . and 27mM glucose-cultured cells in agreement with a previous study. [22] Neither was an effect of AG on cell growth apparent in the present study. Hence, the beneficial effects of AG could not be explained by effects on proliferation.
Effects of AG in biological systems were previously assigned to the inhibitory effects of the compound on AGE formation. [1, 2] In a previous study 51 we found evidence for such an effect being operative also in pancreatic islets. Hence, in 6 week-cultures of rat pancreatic islets we found that high-glucose culture increased the formation of AGEs and that AG partly inhibited this formation along with beneficial effects on insulin secretion and insulin biosynthesis. However, in the present study we found neither an increase by high glucose culture of AGE-associated fluorescence, nor an effect of AG on this parameter. These findings were not surprising considering the long period necessary for the build-up of AGE products. [3"4] Indeed, in our experimental system of rapidly growing cells ( [11] Similar effects have been further documented in vitro and in vivo. [26] [27] [28] Our results on insulin mRNA would agree with a transcription effect.
In cells cultured at 0.8 mM glucose the change to 27mM glucose paradoxically inhibited insulin secretion. It is known that a low glucose concentration can induce insensitivity to glucose by mechanisms alike to those operative during in vivo fasting. [29] Such mechanisms may have been operative also during the present conditions.
In summary, we have demonstrated that AG partially protects against glucose-induced fl-cell dysfunction in short term culture of clonal flcells. This effect may be linked to the inhibition of free radical formation from early glycation products and/or NO synthase inhibition. These effects may supplement the beneficial effects of AG-induced inhibition of AGE formation which were evidenced in a previous study .tsl
